Transport and mode of action of nucleoside derivatives used in chemical and antiviral therapies.
Nucleoside analogues used in cancer and anti-viral therapies interfere with nucleotide metabolism and DNA replication, thus inducing their pharmacological effects. A long-awaited goal in the understanding of the pharmacological properties of these molecules, that is the molecular characterization of nucleoside plasma-membrane transporters, has been achieved very recently. These carrier proteins are encoded by at least two gene families and new isoforms remain to be identified. Direct demonstration of translocation of these drugs by nucleoside transporters has already been provided and most of them can inhibit natural nucleoside transport, probably in a competitive manner. The expression of these genes is clearly tissue-specific and might depend on the differentiated status of a cell. This is relevant because the sensitivity of a cell to a drug can depend on the type of nucleoside carrier expressed, and the drug itself might modulate nucleoside carrier expression. In this article, Marçal Pastor-Anglada, Antonio Felipe and Javier Casado discuss recent studies on the regulation of nucleoside carrier expression and of the molecular determinants of substrate specificity. Better knowledge of these will contribute to an improved design of therapies based on nucleoside derivatives.